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the surface water. The result is that the warm surface
water in the center of the anticyclonic whirl, the Sargasso
Sea, is there drawn downward until it reaches even the
greatest depths of the Atlantic.

In the central region of the Skagerrack one always finds
the cold bottom water at a veryasﬁight depth. though
the surface water is relatively warm in summer and fall,
one meeots, at depths of 5 or 10 meters, with water having
a temperature but a few degrees above 0°C. Along the
shores of the Skagerrack, on the other hand, this cold
water is not met with until considerable depths have been
attained. It thus appears that there is a bulging up of
the cold water in the Skagerrack. Now, it is known that
the surface water of the Skagerrack has a pronounced
cyclonic circulation, since there are two currents, one of
which comes from the North Sea, hugging the Danish
coast, the other flows from the Baltic following the
southern coast of Norway. The cyclonic movement of
the surface water, thus produced, signifies an intensified
centrifugal force of the same whereby the water of the
lower strata in the center of the Skagerrack is drawn
upward.

It would be easy to multiply such examples, but I shall
leave that to those readers of this essay who are interested
in the methods I have described. They are easy to
adopt and afford very simple explanations of a large
number of meteprological and hydrographical phenomena.
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DAILY MARCH OF THE METEOROLOGICAL ELEMENTS
IN THE PANAMA CANAL ZONE.!

By Hofrat Prof. Dr. JuLtus voN HANN.
[Presented to the Imperial Academy of Sciences, Vienna, Mar. 26, 1914.]

For a number of years I have received regularly from
the Chief Engineer at Culebra, Canal Zone, and at the
suggestion of Prof. Cleveland Abbe, of Washington,

., & manuscript copy of the bihourly readings of
the meteorological elements (pressure, temperature, and
relative humidity) for the stations in the Canal Zone.
I felt to a certain extent honor bound not to permit
these valuable copies, which are sent to a very limited
number of persons, to lie unused, and therefore pro-
fose to communicate the results of my computations.

have taken the mean hourly pressures for four or five
years at Alhajuela, on the Rio Chagres about 10 kilo-
meters above Gamboa, from an existing publication.?
The stations and their geographical coordinates are
given in the following table: *

v

1 The present important paper is a translation of the following:
Hann, J. v, Der tigliche Gang der meteorologischen Elemente am Panamukanal.
QVIOrgelagt in der Sitzung am 26, Miirz 1914.) Aus den Sitzungsb. d. Kaiserl. Akad. d.
issens. in Wien, Math.-naturw. Kl., Jiinner 1914,123: 171-204. Wien. 1014. 31p. 8°.
$ Abbot, H. L. Honrly climatic records on the Isthmus of Panama. MONTHLY
‘WEATHER REVIEW, Washington, June, 1904, 82; 267-272.
8 Prof. Hann adopted the following coordinates and altitudes for his work:
Ancon, latitude, 8° 57 north: longitude, 79° 31’ west; altitude, 28 meters.
Culebra, latitude, 9° 02’ north;: longitude, 79° 40’ north; aititude, 123 meters.
Alha]uein, latitu&e, 9° 12’ north; longitude, 79° 37 west; altitude, 44 meters.
Colon or Cristobal, latitude 9° 22’ morth; longitnde, 79° 55’ west; altitude, 10

meters,

But he states explicitly that these are only approximate, sinee they were not given
in the publications available to him, and he 10 estimate them from a very small
sketch map in the Proceedings of the American Society of Civil Engineers, New York,
January, 1913, 89, no. 1. There Is no serious discrepancy hetween the twosets of figures.

Culebra matenrolagical station was discontinued September 12, 1914,

Ancon station was moved to the near-by Balboa Heights, altitude of barometer cis-
tern 118 feet, October 1, 1914.—jc. A., Jr.]
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| L .
i | North West | Altituds.

Meteorological station. | Aspect. | latitude. | longitude. | (M. 8. L.)
P R R

Ancon (Panama). . .......... Pacificcoast......| 8 57.6| 7 33 86.4
Albajuela......... 7T Tnland T | o 23 & 140
() 1 J PN antic coast..... 2 .5 4
Cristobal (doeky e o oo e d0m et 9 3L1] 70 BB| (D
CULEDIB - eaeeorneemnereeners Pacific fntand ... l 9@ | W 303 384

_ This table is based on data furnished October 27, 1914,
in a letter from George W. Goethals, Governor of the Pan-
aﬁa Canal. A sailing chart of the Canal* is now avail-
able. :

The mean pressures are not corrected for gravity,
but they are reduced to sea level. The barometer cor-
rection 1s also given for Alhajuela and was used by me
in calculating the mean. e other barometer read-
ings are probably also corrected since the yearly means
agree with those for Alhajuela; but the monthly means
for the latter station are not in good agreement with
those for the other stations. This is probably due to
the fact that the means are for other series of years
(1900-1904, in part for 1899-1903; while my stations are
for 1907-1912 or 1908-1913, with a few gaps). In
order to better judge of the causes underlying the monthly
differences in the daily march of the meteorological
elements, it will be well to consider first the monthly
means of the meteorological elements before discussing
their daily march. The conditions of wind and rain are
particularly important.

MONTHLY MARCH OF THE ELEMENTS.

The highest mean temperature and maximum atmos-
pheric dryness occur in March and April; the lowest tem-
perature occurs in November. .

From May to December, inclusive, the atmospheric
humidity is uniformly high. January to April, inclusive,
are dry. Colon on the Atlantic coast is considerably the
moister.

Rainfall increases from the Pacific litoral to the
Atlantic coast (Ancon has 181 centimeters, Colon 318
centimeters). From January to March, inclusive, it is
very dry; during these three months Ancon receives but
3.7 per cent, Culebra but 3.3 per cent, and Colon 5.5 per
cent of the respective annual rainfalls. April is the
transition period to the rainy season, with 4 per cent,
3.4 per cent, and 3.2 per cent, respectively. On the
Pacific slope the principal rainy months are May and
October and November. On the Atlantic coast at Colon
the rainiest months are July and October. In the case
of Alhajucla I have also computed the average rainfall
and the number of rain days for the period to which the
daily pressure march corresponds.

1Isthmian Canal Commission., ‘Chart of the Panama Canal, 1904-1914, . . .
Scale 1:40,000. Lalitudes and longitudes are hased on the Panama-Colon datum adopted
in 1911, (U, 8. Hydrographic Office.}”” This chart is issned In two sheets, and is
intended to serve for the navigation only of the canal; it gives no reliable topographic
information beyond gereral outlines and does not extend to Alhajuela.—[c. A.,jr.]
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TaBLE 1.— Monthly averages qé‘ m-ezlss;rc and temperature in the Panama DAILY MARCH OF PRESSURE.
‘anal Zone.

Sea lovel prosonre Temperatares (true meazs) The eqluations for the daily pressure march of the
prosstres. cmperatures ( " individual months I have computed from the hourly
Months. cule. | Alha Cule. | Alha- pressure means for Alhajuela only; for the semidiurnal
Ancon.| Sra” | jnela, | Colon. |Anmeon.| G " | juela. | Colon.  period, however, I have also deduced the constants of
. the daily march for the 12 months from the records at
om. | Mm, | 3rm. | Mm. | cc. | cc. | °c. | °c. ~ Ancon and Culebra. It will appear that Colon does not
LT TR TR RS BT RS 201 33  agree well with the other stations, its amplitudes are
.90 1) 77| 8.04 24} B3| 272 M6 too small. In the equations z=0 for midnight (local
.7 57.3 58.5 £26.6 25.7 2.3 26,6 . L
gr3| 7| sie| sl| 9| 3| Wi 204 time). The tables of bihourly means for Ancon, Culebra,
wrel arrl Aval 2s2| sl =il 23 &2 and Colon are prepared _Ior seventy-fifth ,mendmn
or4| Gr.6) br7) 58| 28 /0| 05 B2 time (i. e, Washington time). Gen. Abbot's paper?
sT3| sre) 1| STl w2l )| Mo s made no mention of the time employed and at first I
5.0 &7.2 5;2 57.9 2§j5 E‘}e :_»Z‘f ! 2311 thought_, thﬂ.f:' “Washmgton_ time”’ was its standarc_l also.
w7.5| w7l gl mea| 2.8l 269| 264! 269 Bll_t it is plain that local time was meant, othe_rv\nse the
| | difference of the phase time A, compared with other

TaBLE 2.— Monthly averages of atmospheric moisture in the Panama localities, would be too la.rge'and in general A, would

anal Zone. become too great.
o - e = e e I find the following unreduced average annual values
Relative humidity. Vapor pressure. for A,:
Months .

) Ancon, 153.5, or reduced to local time, 162.5.

Ancon. | Culebra. | Colon. | Ancon. | Culebra.| Colon. Culebra, 1 47.3’ or reduced to local time, 156.7.

am | stm | am Colon, 141.6, or reduced to local time, 151.4.
Ty g [ S B B3 o3 Probably the phase-angle for Colon is too small, for
March..............o-.- [ ? A8 - %9 such %reat differences within such small distances can
ay.. S5 85 | il w2 2.7 scarcely occur in the case of A,. The reduced values
Jape.. ] S ¥ R 2 %% for Ancon and Culebra show a mutual difference of but
omeber B g &gy @Il =7 210 5891 e, about 12 minutes of time, which is permissible.
Qetober. .11 : & 8 ) ms| 3 2.2 The mean [of the three] is 159.6 and is in good agreement
December. .. o....nvvoon| 83 ' 85 21 195 ag  with the known phase-time of the tropical sem1g11urns_xl
YRt i - se! sl 2| 108 a1 oOscillation of pressure. But if Washington time is
i assumed, Alhajuela would give 4,=175.9, an altogether

improbable high value. The unreduced value of 4,=166.7

— tage frequ the eight wind directions ¢ . oy e .
TABLE 3.—Perceniage frequenga(;{a lhez gge. wind directions in the Panama is already & strlk.mgly high one. Therefore, 1 assume
that the observations at Alhajuela were made at local
Dry season. Rainy season. Year time.

The harmonic constants of the diurnal barometric

Wind directions. g F £ march are given in the following table:
[ = H w =l =
1 =] =] <o . u »
! zs 5 8 é 5 8 E 5 3 TaBLE 5.—Constanis of the harmonic analysis of the dm]{y march of atmos-
pheric pressure at Alhajucla, Canal Zone (9° 12 N., alt. 44 m.).
39| a3| 61| =a| 18| 10] 31| 3¢| 32 _
9| 10| 4| 5| 10| of 7| 18] 17
3 3 0 7 3 10 5 4 3 Month. M| @ | P G A | A2 | &1 | @
5| o] of 10| 7| 8| e| 3 4
BRI EE R K
3| 1| of 18| e| 11| 18| 5| 7 ) +0.8140.111~0.75! 34.4[ 171.6| 0.08 0.78
40 14 0 19 11 12 29 16 9 Janusry +1.0440.24 —0.;5 28.3 1'{\2.6 1.18 0.79
o| 28| 1| of =| 7| ‘1| ®| 6 i +1.18+0.34(—0. 75| 5.3 165.8) 1.31 0.82
Northerly ss| 67| o7] 48| 30| 22| e7| s5| 88 e i S ok I e g
Southerly 8| 1! 1| 32] 24! 30[ 14] 9| 26 o140.52(40.67)+0.11|—0.50] 37.9) 169.¢| 0.85 0.60
.+gi?+g‘(g+312:—ggg g;? }59? gg 0.65
In this tat:le Naos, on the Pacific coast, represents Ancon, Gamboa represents Culebra. . 10:3} 10: 1 10:13 Zo7l 59 1!,-53:() 0.97 gg
s d’ v
I have no wind records for Ancon and Culeira. 4-0.49(4-0. 76(+0. 12(—0. 78| 32.6] 171.0] 0.90 0.79
N . +40. 48/ 4-0. 64/40.08(—0.80| 36.8( 179.4/ 0.79 0.80
TABLE 4.— Monthly average rainfalls in the Panama Canal Zone. +0.54|-+0. 82+0.12)—0. 73 33.4{ 170.5| 0.99 0.74
RIAAE ' +0.51[-+0.80{4+0.17|—0.75] 32.4 166.7) 0.95 0.73
-’ =) » " a .
2% el (S & g £ : . . .
Month. gk |=a gg S (Albajuela® g | 3 | 4 p, cost+q, sin z+p. cos2z, or a, sin(4,+z)+a,8in(4,4-22).
27|38 (528 218,38
pere | PeretIperatin I have computed the 8-hour period of the pressure for
PelPTERrEiTa%  Alhajuela only. The regular annual period for the
a0l 12t ery L1 amplitude a, is not clearly expressed in 4- or 5-year means.
L8| 49 44 B2 I find the following equation for this annual period:
242 | 11,5 | 10,0 | 10.3
23.8111.6 | 10.7 | 12.8 1 ° 1 °
201108 108 il9 0.015 sin(11.7° +2) +0.008 sin(128°+ 2z).
B2 3 1.9 1.0 It shows a maximum in May and a minimum in Sep-
148| 59| 86| 9.6 tember. The seasonal means are, by direct averages,
2,275 104.9 |100.0 ,100.0 | 100.0 . .
’ | Winter, 0.039 mm.; Spring, 0.041 mm.; Summer, 0.043

© Five years corresponding to those of barometric chsarvations. mm.; Autumn, 0.018 mm.; Year, 0.035 mm.
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while according to the above equation the computed sea-
sonal means would be

Winter, 0.037; Spring, 0.041; Summer, 0.032; Autumn,
0

The annual march. of these small magnitudes lies within
their limits of error; and the annual mean agrees in ampli-
tude and phase-time with the computed values for other
localities.

The diurnal variation of atmospheric pressure naturally
has its maximum amplitudes in the dry season—February
to April—and its minimum amplitudes in July (not in the
wettest month). The annual march of the amplitudes of
the semidiurnal variation is of greater interest. The
maxima at about the time of the equinoxes and the low
minimum in June and July are specially characteristic. I
have computed these amplitudes from a periodic series,
and the resulting values are presented in Table 6.

TABLE 6.—Annual march of the amplitudes and phase-times of the diurnal
arometric variation.
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Alhajuela (interior).

February and March, 1. 24 sin (26. 8°4-z)-0. 80 sin (159. 1°+2zg.
October and November, 0. 84 sin (34. 7°42)4-0. 80 sin (175. 2°4-27).
Year, 0. 95 sin (32. 4°4x)4-0. 73 sin (166. 5°+2x)

-+0. 03 sin (350. 1°4-3z).

Colon (shore of the Atlantic)®.
February and March,  0.55 sin (1. 3° +2)40. 67 sin (137. 7°42z).
Octoher and November, 0. 61 sin §18. 6°+2)4-0. 85 sin (152. 5°4-2z).
Year, 0. 55 sin (12. 8°+)4-0. 74 sin (141. 6°+-2z).

The following rough differences between the daily
marches for the dry and the wet seasons are of interest:

TABLE 7.—Diffrrences between the daily march of atmospheric pressures
in the dry season and the rainy season. (Dry—Rainy.)

'M"-"_ 2+ | 4a | 6a | 8x | 10 [Noon,| 29 | 4» | 69 | 80 |10p

22| 40| 38} 20 7 1 0 (—16 (—29 |87 {—28 | —~17
17 27| 28 25 10| 13 3 |—16 (—41 |—-54 [—21 3
26| 40| 41 25| 26| 24 17 |14 |~57 |—60 [—43

22| 36 321 23. 14 13] 7 1—15 |—42 [—60 |—~31

Alhajuela. Ancon and Culebra.
I Ay Az As

Month. I Re
L ag Poas Ap-l tdl}cegl

i roxi- | to loc:

| (True time.) Pate | and

i mean. | true

time.
0.94 0.76 35.1] 1M4.1 0.95 | 155.8 170.0
1.12 0.80 32,8 170.3 0.93 | 151.8 168.2
1.23 0,81 23.2 ) 161.9 0,98 | 149.8 163.4
1.18 0.75 2.8 168.2 0.93 | 149.3 158,5
0.94 0.66 30.5 | 161.8 0.84 | 147.0 154.3
0.72 0.60 36.3 | 165.4 0.73 | 144.5 153.8
0.68 0.63 39.4 | 166.8 0.72 | 144.0 156.0
0.82 0.70 3%.3 | 168.8 0.73 | 144.5 155.9
0.98 0.78 33.5| 167.6 0.8 | 149.0 155.6
1,02 0.81 30.4 | 165.7 0.95 ! 154.4 156.3
0.93 0.78 311 167.4 0.97: 157.7 159.3
0.87 0.75 33.4} 170.S 0.98 ! 157.0 164.6
0.95 0.735| 33.0| 166.6 0.89 ; 150.6 159.7

AHAJUELA.

a; = 0. 15sin(58. 84-z)-+1-0. 178in(305. 24-2z).
a, = 0, 0758in(1184-z)-+0. 061sin(315. 0-+2z).
ANCON and CULEBRA.
ay = 0. 1238in(95. 2-+2)4-0. 0568in (289. 7-+2x).

In the following are given the equations for the daily
barometric march at the extreme seasons, the dry season
(February and March) and at the rziny season (Cctober
and November). Colon shows too small amplitudes and
a divergent behavior during the wettest months, while
the driest month shows the greater amplitudes.

Daily barometric march for the year, the driest and the wettest months.
Ancon (shore of the Pacific).
February and March, 0. 78 sin (10. 3°4-z)-0. 90 sin (152. 5°4-2x).

October and November, 0. 43 sin (2.5° +z)-40.91 sin 5159. 9°4-2x),
Year, 0. 55 sin (7. 5° -z)--0. 85 sin (153. 5°+}-2x.)

Culebra (island on Pacific slope).

February and March,  0.98 sin (16. 6°-}-z)11. 04 sin (148, 1°4-2z).
October and November, 0. 64 sin (153° +x)--0. 96 sin

0.76 sin (18. 4°+z)4-0. 92 sin

153. 5°+4-2z).

Year, 147, 3°+4-2x).

The pressure during the dry season is higher by night
and lower by day than it is during the rainy season.
This is also the well-known relation of the daily pressure
march over ocean and coast as compared to that over
inland stations. As is to be expected, this difference
increases inland, as may be seen by comparing Ancon
(coast) with Culebra and Alhajuela (inland). Colon on
the Atlantic coast, behaves quite differently, as appears
from Table 8:

TaBLE 8.—Difference between the daily march of the atmospheric pressures
in the dry season and the rainy season at Colon.

n”gg;_ 2a | 4a | 6s | 8 | 108 |Noon| 20 | 4» | 6 | 8p | 100

—~21| =8| —=21

Co]on....i -3

6! 1}|~-12; 21| -8 36 50 28

Here the differences have a semidiurnal period (double
daily period). The maxima come at 2 a.m.and 2"p.m.;
the minima come at S® a. m. and 8" p. m. In the dry
season the pressure is higher at 2" p. m. than it is in the
rainy season, lowest at 8" p. m.; the afternoon minimum
is weakened, as also the evening maximum. The fore-
noon extremes are also less pronounced. At Colon it is
evident that it is not so much the rainy season as the
prevailing winds that have the greatest influence on
the daily march of the barometer. At Colon the sea
winds—the north and northeast trades—blow exclusively
during the dry season; during the rainy season the winds
are more land winds from the south and southwest.
On the other side of the divide, at Culebra and Ancon,
the north and northeast winds are land winds and the
southerly winds are sea winds. Evidently, the strong
and very dominant sea or trade wind at Colon in winter

5 The following check computation for Colon was made from the original figures

(English inches):
January—March, 0.63 sin (14, 3°+1x)+0. 74 sin (139. 8°+2z).
April—June, 0.82 sin (21.8°4-1)4-0. 64 sin (146.3°4-2r).
July—September, 0.72 sin {18.4°4-z)+4-0. 64 sin &146. 2‘+‘2:§.
Se{)temher—Deceml'uer, 0. 38 sin (34. 4°+)+0, 78 sin 2152. 1°4-22).
Cear, 0. 63 sin (21. 4°+-1)4-0. 69 sin (146, 4°+21).
Here, as above, the amplitudes of the semidiurnal periods are certainly too small,
and the same is true for the phase-angles of the semidiurnal periods at any rate near the
beginning of the year.
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is the wind that there outweighs the rainy season in
influencing the daily barometric march. At Colon, in
the dry season, 97 {>er cent of the winds are from the
Atlantic Ocean, while in the rainy season these are but
22 per cent, and there are 50 per cent from the south,
i.e., from the land. Hence the divergence. Itisscarcely
to be assumed that the small amplitude a, (only 0.67
mm.) is due to this circumstance. I regard this small
value as improbable.

Finally, the intermediate (mean) ordinates of the
daily barometric curve should be mentioned. Here,
again, Colon probably has too small amplitudes, while for
ﬁhajuela they probably are too large. But in this case
we have 24 hourly observations, while the other three
localities have but bihourly observations, whereby the
daily march is somewhat flattened. (See Table 9.)

TaBLE 9.—Average ordinates of the curves of the daily march of pressure

(mazimum).

Ancon. | Culebra. ﬁg}: Colon. { Means.
0. 659 0.752 0. 748 0. 527 0.671
0. 650 0.777 0. 885 0. 539 0.713
0.639 0. 821 0. 957 0.547 0. 7568
0.673 0.780 0.772 0. 545 0. (93
0. 544 0. 597 0.577 0. 508 0.557
- 0.479 0. 624 0. 639 0. 452 0. 548
0. 449 0. 663 0.621 0. 437 0. 617
g 0. 547 0.617 0. 677 0. 498 0.5%5
September. 0. 609 0. 648 0.754 0. 582 0. (48
October.... 0. (44 0. 638 0. 720 0. 602 0.651
November....ccceeeeienennccaanens 0. 652 0. 687 0. 663 0. 533 0. t46
December....cuieererincnnccannan 0. 626 0. 27 0.748 0. 618 0. 680
D | R 0. 595 0.675 0.724 0. 518 0. 639

DAILY MARCH OF TEMPERATURE AND RELATIVE
HUMIDITY.

I have computed the equations for the daily march of
the temperature and the relative humidity for the ex-
treme seasons, for the dry season, the rainy season, and
for the year. In the following table these equations are
grouped together. (See Tables 10, 11, and 12.)

Daily march of temperature.—In Ancon, Culebra, Colon,
and Alhajuela ® the temperature maximum occurs later in
the dry season than it does in the rainy season, and the
amplitudes are almost twice as great in the dry season
as they are in the rainy season. Colon, however, is an ex-
ception to the latter rule, as its daily temperature range
during its rainy season (October—NovemEer) is greater
than during its dry season. The reason for this condi-
tion is to be sought in the wind conditions, which we have
described above. The dry season has strong northerly
sea winds (the trades), while the rainy season has south-
erly land winds. In Colon also, however, the rainy
season has a lower average temperature than the dry
season.

§ Hlann, Jullus. Der tégliche Gang der Temperatur in den Tropen. I.—Das inners
%”fﬁ%t ”eeggchr., Kaiserl. Akad. d. Wissensch., Wien, Mathem.-naturw.
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TaBLE 10.—Daily march of temperature and humidity.
ANCON (lat., 8° 57" N.; long., 79° 33’ W.; alt., 28 m.)
(Departures from daily mean.)
Dry season. Rainy season. Year.
Hours | : :
Relative Relative Relative
Temper- | ‘p;imid. | TOMPer- | hymid. | TeMPer-| Gymid.
ature. i ity. ature. ity. ature. ity.
- i
°C. ‘ Per cent. °C. Per cent. °C. Per cent.
—3.3 13 —1.8 T —2.4 9.3
—3.6 ! 16 -2.2 7 —2.8 10.4
—4.1! 7 —2.4 8 —3.2 10.8
—}.2 17 —2.8 7 —3.4 1.1
~1.3 13 —0.1 5 ~0.7 7.9
3.0 -3 2.8 -5 2,7 — 3.8
5.2 1 ~19 3.9 —~13 4.3 ~14.9
571 —23 3.1 —14 4.2 -—17.0
4.9 . —23 1.8 -=10 3.0 —14.7
1.6 . -17 0.2 — 4 0.9 — 86
-13{ -=4| —08 3| -LO 0.3
—~2.5 9 —1.4 6 -1.9 7.1
34! 14 1.9 7 2.5 9.7
9.9 i 40 6.7 21 7.7 28.1
EQUATIONS OF THE DIURNAL CURVES.
Dry scason.
Temperature, 26.245.02 sin 2238.S‘+:|:)+1.33 sin (57.3°4-22).
Relative humidity, 73.5+4-20.6 sin (42.1°4-2)+4-5.2 sin (205.9°42z2).
Rainy season.
Temperature, 25.04-2.76 sin (242.6°+2)+1.10 sin (91.6°4+-22).
Relative humidity, 87.5+10.7 sin (59.4°+x)+3.7 sin (231.2°+42z).
Year.
Temperature, 25.84-3.77 sin (242.0°+-7)+1.10 sin (76.2°4-27).
Relative humidity, 82.0+14.3 sin (49.5°+z)-+3.8 sin (233.6°4-2x).
TABLE 11.—Daily march of temperature and humidity.
CULEBRA (lat., 9° 3’ N.; long., 79° 3% W_; alt., 123 m.)
{Departures from daily mean.)
Dry season. I Rainy season. Year.
Hours. : i ive |
' Relative Relative ! Relative
i Temper- humid Temper- humid- | Temper- h
- - umid-
. ature. ity. ! ature. ity. | ature. ity.
°C. Per cent. e Per cent. °C. Per cent.
—2,7 14 —1.5 6 -1.9 9.4,
—3.1 15 —1.8 7 —2.3 10.3
-~3.5 17 —2.0 T —2.6 10,7
—8.8 17 =2.2 7 —2.8 1.0
~1.4 13 —0.5 5 —1.0 8.7
2.6 -2 2.3 -3 2.5 - 2,5
4.4 -18 3.8 ~13 4.0 —15.2
4.9 —23 2.7 —1} 3.5 —18.0
3.7 —22 1.3 -3 2.4 -14.1
1.4 —-17 0.1 -2 0.7 -7.9
~1.0 -1 -0.9 3 —0.9 1.2
=20 10 . -1.1 [ =15 7.3
2.9 14 17 7 2.2 9.7
8.7 | 0] 58] 2} 68 20.0
1 ! } '

EQUATIONS OF THE DIURNAL CURVES,

Dry season.
Temperature, 25.044.71 sin (229.8°+2)+-1.15 sin (62.4°4-21).
Relative humidity, 76.0-+18.0 sin (59.5°+42)14.9 sin (194.7°4-21).
Rainy season.
Temperature,  24.44-2.50 sin (247.4°+-1)+-1.12 sin (93.6°+2z).
Relative humidity, 89.3+9.1 sin (70.8°+z2)+4.0 sin (226.8°4-2z).
Year.

Temperature, 24.04-3.18 sin (242.5°+2)4-1.10 sin (75.2°4-2z).
Relative humidity, 84.0+14.4 sin (49.5°+2)+4.4 sin (211.4°4-22).



